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[003 1]-?- LX^lk 2 a&t/Hfll3!fta^a2 b{l 
i:'iXmty-:xYf^-^--ytim.zXh^ y^'<??^Wfi[^ 

8) , ^(Tmm'^m^i^mmnzhht^t-mmt 

I. (S9) . ^<7)4iiisilti, [32{c^-rJ:otH-y 

^■fix, mtti. -^\,z\u>7m^m.^m'&L. :.fi 
^m&timmznLxm^^^h:iti,zx Y^Rhtth. 
Lxmrnm-^t^^trnwYx-h-yft^-^^zM: 

gfa}-ri> (sio) , 

[ 0 0 3 2 ] -^r, m^^Wi*)^mm}mx'h->fz 

m^\,z\i, -?-c7)'v-y v^-yy°ci^-hf^yV3i,zi.r. 

Xm.^^A^mL (SI 1 ) , KA..yFf-.yTCrt 

co?S®^y^^i!S5|-tSti^(c (S12) .^^4^-^^ 

3) . zmi^^y9\,z^h^-yY^-yrca)y±^u 
Wi&.(r>^y:'mm^m<t:isbx-hh. A..yH^-yrc{± 

m.^-bAX-^'SkL ( S 1 4 ) . (5a#d4{±^<y Ff- 

••/TC£7):f*6^g:^L ( S 1 5 , S 1 6 ) , A..y Hf-.y 

rCA<7 A yii^diZ^nXW.fiXfzh, yccO^'y Ff- 
■yrcOf^^ffa (SI). 

[0033] mz9 0 7A y9^imLfz'^-y Ff- -yy' 
CSr. 7'fy;<?3ctJ:')Tffij#-t.&tftt, tT-F^n 
y F 3 (C J: o T#«: 2 8 ffifmm.'^WM. UT««S'lr 

ffyrm^(ry\mmcomi\i. m^^ y Y^-yrT^timm 
2 8 coitfs-r ^ ^wz^mm * a^et i. ^ t 
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8 

«3'JSrM?S-tl) ( S 1 7 ) . ^fc. v:coMi2 8^<:Og^ 

x^-^hUz'iio. 

[ 0 0 3 4 ] Lxwmmmim^^titzm^ 28^ 

1^={*:CS1^ft5a{C-t-y FL (SI 8) . 7'fy;y3c{C 
i.->X'\-y Vf-'-zrCi^mti (S19) . L<D7^ 
y03 c ^m^^^ tMz ( S 2 0 ) . ^i)^ 3 b S: 
;l/3 a{C«-^T^t!)$-ti- ( S 2 1 ) , ^8!l^3 b*5 

mm.m.tx"^mLfzt:ibX'y ^ y*'3 c ^m^-tt 

10 T ^ 7 F ^ 7 rc Sr##: 2 8 <?)Blf SiHMliM^ff A^t 1. 
(S2 2) . ^cot§'\7F^7rC{im!t5 28«i:«0 
mi.zm-fhzb^j:<. y ^y03c\,zX'yXfm^ 
^^TV^§. C:ix{i^2 8i:7)i^Jt*^li<TiiEJS^'S7 
Ff-7rffiK€:ai-<i:I.J:^tc-r'&3t*^T'$)S. Zit^zi. 
•9, m*:2 8^^7 Ff-77-Cc7)aStCt*$il.|..Ifc 
^r<. ^S£0<S«(SSo;*tcJ:o-C'S7F^7TC^M 

[00 3 51 fne'v7 Ff-7rc(7)^i!it^t, 'S7F 
f-7rcco-^ y9mW{m.\,z)'^y'y^i}^-^< mi,ftiil 
20 mc0^7 Ff-7rcSr1$#2 8(cK0#ttl.{c^L-C 

Ff-7 rc £7)>f y i?«5l{SSWi:^^i'^<0''N'5 >y^*5^fe-r 

cOT-5'5rS(C, fliev<^7^^$:ffijE-rS ( S 2 3 . 
S24) . 

[ 0 0 3 6 ] 0 1 iz^t. xmufi^commim}^ s b 

c7)liE(i7 -f y:*''3 c coTmR^mjE-fl ZtizJi-^X 

30 [ 0 0 3 7 1 . :*mmmx'imiixm\ncr,mzm 

L, mi^»Xr-^-'5f tJ:-:>T#«f2 8SrX|jWi^ 

-h.ti'sv Ff-77"C(iJcOXlt^[6lc7)^K)fiS:^^;tS t-r 
mtCiDt-Ctg^^PJSrMi-tl.xVX'^y-t-S 
b^3K7r^A'5c, 5d, 5 e tf||)!i$-tJ:^{m(f=Sr 

}^^titfz!sbiz^mmm (^Mflg) S:®4^)^OtiR|^*i 
iix{cJ^LT<*«t2 8^X$li*|6]^lt!i$-ti:I.J; 
40 9 , 3 b(0^8))fili^(i^ t^KMOif 

^^hX'hh. 

[ 0 0 3 8 ] ffief^J: 5lcLT'\7 F^77°CS-fif#2 
8 cORlT^{ig^#A-r 1. 1 . 2 8 LT V ^Jt 

^g«aij*i'V7 Ff-7rcc7)Ta?tco<. ^lx^<x^ 

y^- 5ht,zX.-yX^y Ff- 7 7"Ci?)±aii:#«s2 8 b 

^z\mn^m^-rt (S25) « iX(;-f^^'<y-9--5 
b s- u yit(r>m^ti^t£\^^fi\^im^'^fz^k ( s 2 
6) , viv^im^Lx^m^m\t^'^x^-vYi'-y 

50 rc $r#f*c 2 8 tclljg-f ( S 2 7 ) . 
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[0039] mzim^imi\LlXi)^i^ y^y:ff3 cti^ 

^■yi^i'-^rccDmmmmtitmz (S28) , 7 

^y;*'3c*>'±#L (S29) , {gffi|i^4(CXh •y^' 

^3b$r^i!l$-(J:S (S30) , 
[004 0] ^LX<X(D^yV^yrCitm2 8izJU 

«s2 8$:®JSih--y^WijL (S31. S32),Xr 
yrS 1 9A^-5?HUlEfcHtt«Wf^^ff3. 
[004 1 1 ^lXm^2 8^mWL(^'^'yV^vrCi: 

K 0 #(t/if^. ##: 2 8 S: la^ L^c h y K j; 

'>Xm^<7)X h -y:/!^tmfi-tl ( S 3 3 ) . 
[0042] mti<7)X 0 y rTrX h^^^'- 

XMsE Looi|^{cffl;z*iatf i 1 1 j; 0 . f^<*2:3<l^-r 
IZtlzX^X^ v^«®^S*J6liE$ ^ifc^-y y 

[0043] ('v y Kjl- .y h<7)tg^) 
{:M-ri>^'y Ka--y h-iOa[i:T^8jS(-oi%-CiJBa-r 
^. 

[ 0 0 4 4 ] 07{i#-c7)A,.„ K^.y7°C(?)fflirffi^2: 
^^■rt<7)t'S>0, K'^-y Hf--yrC{iJSgPSrflS«-tl.^ 

1, 5^«2 2. ff$i.^<^^2 3. ^yi^^^U^24i: 

m^mizx m^mf^^b^zxmi^^rix\.^i. 

[00451 ±MiWJm&.2 l(D-^2 1 a{ih-:5';K 

- H 2 0 <^WM3^t^mzmm^ti. ^ f^ieiia«2 

*2 5 (118#e3) ^cJ^£.t/i1^cO^^••y N 2 1 c*sig 

fffbti-ci-^i.. ±ieie^s^52 m^wm 9i,zmlx 
mm\mzx'oMmix-x^^h, 

[0046] ±iiW^V'^^^23l,iM^m^i: LTfc 
0. -?-^M^itii^gl5tCj;')T*il?g^2 6 (ia8#8a) 

s-igjET-ffff-ri-fc^tc, ^<omtiix^2 3eiX'm^(D 

-a, #^L<«iH±tilP2 7jfi^ffllS?:^ET*4'W 
tffE-ri.o ^/ifriet-:S'7lf-K2 0t^fiK2 2t 
{±, i¥$X.A'^.2 3£0IHI^2 3b^Sflf«sl 9(CSISL 

/i^^ 1 9 a tifa LTifesa5^Kaiit<s^$-t^:i, c t 
t f «7)fi^itta52 3 a<Dm'i>nmzx-yxmmzsmm 

[00471 ±W.'^m22Ui^ y^'^(tD2 2 aiim 

&^ttxii^, mmrh^y:^immi2A(r>^ym 

« 2 4 a tm-r S h<r>X'h h . 

[004 8] ±ie^y^'etji&^it2 4{±. Lu^ym 

'^2As.mn.Lfz^y9 2 4b t;Vl^*>sS:Kt 
3m-ri.tcO-C'J)>3, $^>t±ia^y?J»'S24ac7)il 
JgiSrai:^ y^'fit^t2 4 b i:cOiiS^S:^^^-tl./ti6{c 

mst^^-li- 2 4c ixT ^ I. . ^ :^c±ie^ y9^. 
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1 0 

2 4 b <n\mmz\ty ^)l9-2Ad ifimir^nx 
[00491 ttzlM^ y9^^Un2A\i. ^-tV Y 

i.mm&.Tm<. -s-^zi^M^mLxi^^mibwm 

CO^ 2 4 a«^«2 2tCffM§)fl/i-< yf'Sft 

□ 2 2a(C^tt-I.E^4t^.*<$^L-CV^S, <J:-?T. ± 
IB^ y?'^'i=2 4 a$r-f y:J'SftP2 2 atCffitLJt^ 
<ST'**±ffl««^J^^ y^'tt*&a5tt2 4M>&>tiiL)itf 
10 fSiX\ ii 0 ^^^SiMmSr J^fi£.-r § ^ t imm:h 

[ 0 0 5 0 1 i^ii. ±iB^ y9mkW^2A(n-m^ \ 9 
icMtl-il^ti. K^y^«l&gPff2 4KffiM{3?liS$ 
^Iit0^L^V^22|5:«tf>'^, 3m{*:l 9(!0:?tl 9t^^ 

[00 5 1 ] ij5:(C[a5Sl>H6$:#BP,LT^-y H-?--yr 
SCO'S. -y K^vrC$rM?iIL-CllI^Si>cOt'J)oT. 

20 \mth cfc 3 (c^co 'J ■m\,z^^^fLhm\,z^-y 

•yrc^-jSL'CfimJ^iagt-^.^.WTS)'!.. lilScO 
^vH^ yrC^IROm/ia, «#2 8t±^2 9S 
S^-t*-|>AJ. ^OJ:S2 9iC{i, 's.'y Kf--yrCi7)^ 
ftl&f 2 4b ^ M-T/v 2 9 a AM Wf^^zWi^ htlX I 

( ^mmu^ V Ff - -y rc 4 oM?iJ-tS ^ 
xm^t^hcot-ri) . *^>:±fe±M2 9{i, s«t 

mind^.±^2 9 b 5r#f*:2 8c73«je-ri.^jhSP2 8 a 

[005 2] #(*:2 8(i;. $ 3 0 1 

30 TjftS^ix, COM3;t^i7:5'3 0tC{i#^-y K^-yTC 

f}Vtr-f}\,XlB^^ilt:.W&n-y Y 3 2\,Z 

m-mhhx^^h. t.fz^<rm.^^^99 3^\z\t,'^ 

■y K^-yrC{CtgM-rS3^.:?^ 3 1 aA^iSff^tLTfe 
•3 , 1^3 3 1 a(i±KmffiA'.y h 3 1 (CjgiE$^X 

X'\mk\>zt.tt)t:,ixh. ±^3^>7^'3 0iiMfif3 
20pi?ffitiS(t/i^itfr 3 2 a ^m-2 B,<r>nmh[% 
±352 8 b tfSih^-tirl. ^ fc t J: "9 WIj2 8 
40 I.. *ll)lfe0l]-C-{±, #'S'y K^-yrC(C>-7 hU-i^'X^- 

rmmmm^.z-fh^h-h'^x't , ±ie«ffi^^•■y h 3 

J; o T i 1 46 ASr^fr LT SS** t 

mmWlifg^$ixt#-- y yri^itLTlBlfft-f 
5Ift$ixl.. 1^], '\-yHf-yrC^40 

Lit^J^^^ Lit A\ >Iii(cK^$itS t, <nX'\i.ti: 

[0053] t.fzm:^w.h(n%%mms,t, ism^ 

2 8«S-ri.^3^^^' ^ 3 0 ^^a,J^^#{t^>i^/c»^• 
50 7 h 3 l(c , ^S*«c(Hj£7)^^5> N- .y h ( Wr.^ ) Srfl 
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[00 54] tfzmeiZ^tiiolZ. ±ifi#«£2 8cOB 
ffllffl (05W3^epL^r[6lli) M^Wi. 200iS5^3 3 

mm^tix^^h, ±Mm28ii. zcom:^33iz^ 
^-\ti:itizx*)^^o-y'J5i,z&.m.^>^^iti, ±is 

■f^ir&'miZjffllHttK'^ h . 

[00 55] Miw±ie#tt:2 smmtwrnw-mmz 
^^Mir^tK ±ie#*2 8<o^jtjt«?ts mm 

[00561 (A. 7 Kf--y7-«5X#ffl«) <*:lc±5gi0j: 
0(Cffi(£$n;tA.-y Kf--/7-C^Jf ^ y •/ v5(Cffi9f+ 

[00571 ig'S'y F^7rc^^itliM?'l§-ti:T^ 
^\.zWj:hii'y~^y9^mktl>:Lt\,z^^i]'y-lZ 

mm^t-fih, tfz^-^y'?^mkth^^^z\t% 

[ 0 0 5 8 1 HtrE»(+:2 8 t^l-^^ y Ff-vT-Cco 

$riff^Ci:lcJ:Ojfe^$tl.S, BP*>, Ca, CbJi/X 
;UJB^ T-co^^*|fii<7)gEM^ SSI) c c tiy xvt^s^ 

[00 59] ±E#»2 8i50SMt2{±, motc^^^J; 
■5(C, |gg34a. 3 4 b, §^34 c, 3A&t1^ 

(7)u--)U3 5 izxr>xmttit:tmmm 0g?3 6*^ 
0^153 6 \,zim^fif:L^mmzi. ->x^^^ i 

9 ^#»2 8 J: 0 ?¥±Lfc^^*KTilSSWf $ixl> 

[00 60] *fc:±fE^-/1^3 5{iY, Z$i:^|6]tTff 
(c#fr2 8c7)Sffl&lA'«MttJ^^$ixTtJ'), iSffllffl 

£7)1^-71/3 5 t3^S3 4 ^\{zi.'>xm^id-zWjtmm 

f-y r C cOfflgl? fc 2 8 ^PfJlt m 2 jf ^SilA^ifJ^a 

[00 6 1 1 i;tV-;l'3 5^WilHIgP3 8*^'m$^x 
TfcO , ^ y Kf--yrCcOii#(ifi:l 9<50^i^EPM. N::^r6] 
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1 2 

(S!l*»^.®2g«^JSraAL7^>;IS{3, ^-y Hf--yrCiOi^ 

I.. 

[00621 ±ieii 1 wm\t LXM. mw^< 
mmm<.. '^mm\.z\xw^im.^\i^^>.<m\m 

[00631 ^^c:&A.'yKf-yrCfc<^2 8i:«0-^y 

10 m<r>m^mmjtijmit. «-^ y H^-y7'«ti3i^i^« 

OtPg^r i t (c g IS U 1> SUSgSfc i: 0 -y H f- 

■yrci:^^^mzmi'rhf3\ m^mmijmz^fi^ 

m^-thi}^(r)\^-ffLi}^COljmX''^-y V^-yy'C^m^2 

8xm4^&.n-±.^^fzmx'mm^^-th. zinz 

SPS^ff ot«^2 8(cEllgT'^ , i^*J; OteE-**^ 

20 [006411^, mi'm 1 ©«^J{itt«^Jffl^ OgP3 6 
C:!'-=5r < i: i 2 Sim(C3t«§ ixT i ^Wf i l U— 
3 5raiOS{cr'c^-^T±^*^tg«L-Ct,^v^, fftif.%m 

mx'it. mit^^M-Lxmrn^X'^-y H-^-y raffia 
■y ^jirat'ii 2 wm\ im^^h j; a 2 ap,c7)tg«aii 
mimmm<r)-im.co^mi.zi. -yxm^^-th l t 

[0065] Mtclll Uc^fJ:otC?^#2 8^^^y 
30 •yi^'5t««m, ^*2 8c7)SMJJ;i9SgajLTl^l. 
>-;?fltjA^24 b y^^m^y-:^ 7 

rc<^]iX'9ft«ti^^l^Tt-|.« iM^y^^^y^ 
[00661 ±faffi«{i J:ix{jf . A. .y Hf- .y rra^T)^ >- 
^'^>y|.-f..yrc5rx. Y, zw:^ri*]^T<7)(ii:ira^Sr 

ff'>-C#*2 stunts- t(i<l:0, 'syK^'yTi 
:^>y F LT#^-y Kf-yTtT^^p-m^-ffljELfc^K-li 
40 t^rO- ^a*MHi|J: 0«MWt^ y9^±^<D9^ S V 

fzmm^^-th:ih-h^x'^h. 

[00671 ttzl.tt'^-yY^ -yr C},iWm^2 8\,Z 
^cr,±X<r){mwm:'^r>XW^fS.\,zm^i^-fhtz 

ib, ^'y]^^ yrc^m^2 8<7)mmz^^^ix-f, m 

[00681 1: fz^l,Zimi<r)^ y K f- y r C Sr»#c 2 8 
50 tfiBi^i^ffij^^-li-l. C 0 , ^-y F^ yT^J.- 
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1 3 

[0069] :m2mmm') mmuz^ i m&mx-i^'^ 

cr>iTmx'iixmi:mmit'f^r.:if)iz. ^-yV^-yrC^ 

mtc2 8izMLxmiz-t-y vtiizimjEwmtm^ 
mb^j:^fzib. mm^t^j:<o. mmmmmm^ 

[00 7 0] -e^T'. m2mmmcr>miLxmm.ii. mm 

Mizrn t T y K f - -y r C Sr 5 > ^ iz^lfX M^lt h # 

[00 7 1 ] icoiatc-rst, |5l— ^y^J'l^iWA^./F 20 
^ -y r c ig±^r /^am 2 8 tcjlrt L-C^r^|iST'ffi^^^a^ 

hzhi)-m^h. vt-^x, mT^LfzmimmmcnmAiz 
Tni-mm^m (^x-yrs 23 , s 2 4 ) A^'^at 

[ 0 0 7 2 ] la 1 2{c^2||MMWffl±T^-S^iJiBJ-r 

4 2r«*r-?. i ^^'t-S' I. (5S^ 1 0 4 Sr^S* LT v> 

I., ^/t. I^ga{i4a(07>f 0 3C1-1 0 3 30 
C4^^rLt*30. (SS^l 04*>^,4o<7)'v.-y h'f--y 
rCl-C4^|l]B$tCffi}^L. f¥#»l§ft5a±<7)}^t«5 
2 8{::l5lRftja;j)L-ftttl.^iiit^r-:>TV^S. $f>t. z 
(Dmmit , 'vy K ^ -y rc 1 -C 4 C0»* 2 8 ^COWi 
{tfia(cS^l£LT , 4'3coti*SiJc7)r -f X'^y-t- 1 0 

5 b 1 -1 0 5 b 4&V^-y K^ yTCftt 3*c7)3t7 
r'f>'n 05c 1~1 05c4, 105dl-105d 
4, 1 05e 1-1 05e4^^L. 'v y K^-yTC 1 
~C 4 S:|BlB#(c#f*:2 8 tt5«T-# 5 . 

[00 73] ^•yYi--yrCl-C4iWmzm 40 
'5Wtl.^)itoi,^T, 1313, I3l4{-^^7n-f- 

[0 0 74] if. 'Vy K^-yrCnS:^i--N>'Ny Kt 
ioT, ^ yTffi^il aA.gtj^L (SI 01) , ^y 

\^^-yrc(r)mm^m^f¥i a<7)m^^mz^t'^xx 

(S 1 02) , ^LX. tet^Uc'^-y H^yr 

cniz^y^i^i^i^y^mm^mm^ii^y:?^ 

h\z-yi:mmtl (SI 03) . 

[0075] BuiS^y^ftl^^'y^iifiOif^lC^L. A. 

•yYi-yrcn\f^<^^y9mz%m^x6b, Ay; 50 
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1 4 

RttB*q^+^i:^5f^i6(=. 01 3T'llS^t^V^ls)fg# 
Sfcli-pT'^ y N'f--yrCnA>^>-^<?)-^ y9^m\ 

■thmrnil^^io b b y^\it\m(r>7 y-- 
y^j^^ffittttj^^tTP ( s 1 0 4 ) , 

[00 76] friBiim=J:-5T'^y Kf-y7"C n:<i^ii,--f 

-;n d(^-5gfi^Bxo ( s 1 0 5 ) . mmmm b 

trx h/N-:?-ywieil$ff 9 ( S 1 0 6 ) . Z(/)im 
ffl«l b^gJttXr-^-'l e(Cj;-5TSaX^K2tQffl.^ 

x'jT^iH-i. ( s 1 0 7 ) . zmmumtmm 
b J; i,is»ig4&(as t . s«x >j r rtT'oi?jh(aa«± 

[ 0 0 7 7 1 -5- LT, 3t^2 aZlt>mJ!lIl^§2 b 
Sffi F yh<D±^ ^ eofflffiSrSc^BX^ ( S 

108) . ^<Dm?*-u^mmm^n(,zhhcr)i}^ii-^ 

m\th ( S 1 0 9 ) , CWW)5'J{i02t^-f J; ^ 

h' -y Nfi^jsxv. a-m. mzm y^m%m.m 
mLx'ilo, iLx. mm^nnm^m'm-x'h'> 

fzm^\i. ^<D^-y Kf--yrc n(iP±|±}7F^g°pt UTH 
^L.^rV^^r-hyNyF-cm-rS (SI 10), 

[0078] mm^i-mmmhmiimx'h-otz 

■thbbi,i,z (Sill), ^^^-g-^^i'^i^ur'f y 
^^^y \^^^yr^^mth ( s 1 1 2 ) , zix.im^ 

■^y^liZj: '9'Nvb'^'yrCnc7)B±tt5P<+i£c7)-^>^'@ 

mm<'fz!ibX't>^. ^ yi^^yycnim^imfti 

cnmizX-yXyy^^i^if^ti. m^t^j:\'''hl^^ l,zyy 

^mizmfi^ixh ( s 1 1 3 ) , i^-^y^o'^-y h^ 

■yT-A^W^S, ZCDY-U^ iZ-iS±r,fzi)^f}^iPmL 

( s 1 1 4 . 115), m^t-m 

L^^^^~hy^yYX'n-yy7cr,^-y¥^-yTiUM. 
^10 4tcM'<l. (SI 16) , ::cDB#<r)^y Kf•■y7• 
^7)^^(4»t»&^raliiT'^bS. 

[0079] fSa^ 1 0 4 tCM^f>il^^'Vy H^-yTC 
l-C4€-7'f y?)'! 0 3C 1~1 0 3C4(CioTlsI 

mizim^ htti>iz^ pm28 cDmM&M'^m lx 
tmrnxm^th. zti^a^imizmmt^b. '^■yH 
f - -y rc 1 -c 4 c7)T^^(omim<Dm^i,i . i^'^ ^ k 

f-y7Ta5*^^«$il-?.mtcWiDTa5iOWi«S'J^KI. 

f i>^t(cj:oT^fd. ^(7)fzmz, mimmmxim 
L7t J; ^ , 2 8 ^mseaicg^ffl^M^s-r.^ 

( S 1 1 7 ) . zcr)m»2 8^<7)m*m<7)mmi, ^ y 
H-f-yrC 1 -C 4 ^ {ga^ 1 0 4 ICM'^X i/^sraitft 

[ 0 0 8 0 ] ^ LT , M#^^iJ^^L;t1^2 8 5: 
1^i*ffi^ft5a(C-k-y hL ( S 1 1 8 ) . 7 y;^' 1 0 
3C 1~1 03C4(Cj:-5T^-y Ht-yrc 1~C4S: 
mnth (SI 19) , ;cO7-fy;<fl0 3Cl~10 



10/29/2002, EAST Version: 1.03.0002 



(9 

1 5 

3C4S:±#S-ti-|.ti:it (S120) . ^Kl^3b 
5:^'-y^3 atcS-^T^ir^-^ ( S 1 2 1 ) , ^Sj^3 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to how to assemble the head unit which attaches and 
constitutes two or more head chips of an ink-jet method in a frame and its equipment, and an ink-jet 
output unit. , 
[0002] 

[Description of the Prior Art] The output method of the ink-jet method which breathes out an ink drop 
and outputs a picture is excellent in low noise nature, and is widely used from the miniaturization of 
equipment being easy today. In such an ink-jet method, in performing a color output, two or more head 
chips which have the nozzle which carries out the regurgitation of the ink in a single tier are arranged in 
carriage at intervals of predetermined, and it outputs a color picture by carrying out the regurgitation of 
the ink in which colors differ from each head chip. 

[0003] If it is in such a color output unit, the impact precision of the ink breathed out from each head 
chip influences picture grace greatly. For example, when recording 360dpi, a record pitch is about 70 
micrometers per pixel, and if it shifts more than a half-pixel, picture grace will fall extremely. 
[0004] since it is the process of production, a peculiarity arises for each head chip, respectively and the 
impact position of ink shifts delicately especially, in order to maintain high picture grace - this gap ~ 
effective - an amendment - things are indispensable 

[0005] If it is in the serial type ink-jet output unit which carried such two or more head chips in carriage 
conventionally, the above-mentioned gap is rectified by the following methods. First, equipment is made 
into the structure of attaching a head chip separately on carriage, at this time, it attaches investigating the 
peculiarity of each head chip, a position is adjusted, and there is the method of rectifying a position gap 
of an ink impact position. Moreover, if it is in the equipment which united two or more head chips with 
the ink cartridge, when operating equipment, make ink breathe out from a head chip, measure an ink 
impact position, a ROM is made to memorize the information, and the method of adjusting ink 
regurgitation timing electrically based on this information is also proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by any method, it complicates like the assembler 
of equipment and leads to the increase in production costs. In addition, by the method of attaching, while 
adjusting a head chip separately, since special technology was required of head exchange, a user could 
not exchange heads, but there was also a trouble that maintenance work was complicated. Moreover, by 
the method of adjusting a position gap electrically, equipment was enlarged and there was a problem 
that it could not be used in a small picture output unit. 

[0007] Then, the purpose of this invention is to offer [ how to realize impact precision of high ink and 
assemble an easy output head unit for user exchange, either and the assembly equipment of an output 
head, and ] an ink-jet output unit fiirther, without complicating an output unit. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, in how to assemble the output head unit 
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which attached in the frame two or more head chips which carry out the regurgitation of the ink, this 
invention determines the relative position during two or more head chips, and it proposes the method of 
fixing two or more aforementioned head chips to a frame so that this relative position may be 
maintained so that a position gap of the impact position of ink may be rectified. 
[0009] Moreover, the assembly equipment of the output head unit which has the positioning means 
which determine the relative position during two or more head chips, and the frame installation means 
which carries out adhesion fixation of two or more head chips at a frame so that the relative position 
during these head chip may be maintained is proposed so that a position gap of the impact position of 
ink may be rectified as equipment. 

[0010] Moreover, in addition to the above-mentioned fimdamental invention, a test pattern is recorded 
using a head chip. Are good also as a method of determining the relative position during a head chip 
using the impact positional information of the ink read in this test pattern. Moreover, it is good also as 
assembly equipment which has a test pattem output means for recording a test pattern, using a head chip 
as the equipment, and a test pattem reading means to read the information on the impact position of ink, 
and the size of ink in this test pattem. 

[001 1] It positions without furthermore pressing two or more head chips against the wall of a frame on 
the occasion of the installation to the frame of the above-mentioned head chip, and the method of 
assembling which carries out adhesion fixation in the state where it rose to surface from the frame by at 
least two or more places of a head chip end face is proposed. 

[0012] Moreover, the ink-jet output unit which has the head unit assembled with the method and 

equipment which were described above is proposed. 

[0013] 

[Function] 

[0014] Regulation of a position gap of an ink impact position is made to complete in the assembly stage 
of a head unit with how to assemble the head unit of this invention, and assembly equipment. Therefore, 
at every picture output, it becomes unnecessary to rectify, and equipment is miniaturized and simplified. 
[0015] With the method and equipment which obtain impact positional information using a test pattem, 
the information about the peculiarity of each head chip is acquired simply and correctly based on this 
impact positional information. And in case the relative position during a head chip is determined, high 
control of precision is performed. 

[0016] By the method of assembling which carries out adhesion fixation of the head chip in the state 
where it rose to surface from the frame, the relative distance of two or more head chips incorporated 
does not receive influence in the right and wrong of the precision of a frame. 

[0017] Furthermore, in the ink-jet output unit of this invention, when the need for head chip exchange 
arises, a user is enabled to exchange for every head unit, and positioning of a head chip is not needed. 
[0018] 

[Example] Although the output unit incorporating the head unit concerning this invention can also be 
used as others, a printer, dyeing equipment, etc., it explains a recording device in the example explained 
below. [ recording devices /, such as a printer and a copying machine, ] 
[0019] [The 1st example] 

(Assembly equipment of a head unit) The mounting arrangement of the head unit which starts this 
invention at the first example, and the assembly equipment of a head unit are explained with reference to 
drawing 1 or drawing 4 . 

[0020] The equipment configuration for enforcing how assembling a head unit with reference to drawin g 
i first is explained. The test pattem record means 1 is a means to judge the peculiarity of the impact 
performance of each ink head C, and consists of chip grasping implement la which grasps the head chip 
C, and record form lb arranged at the front of this chip grasping object la. If the contact pin (not shown) 
for giving an electrical signal to an ink service tank (not shown) and the head chip C can be connected to 
the grasped head chip C and the record signal of a test pattem is given to the head chip C through this 
contact pin, it has the stmcture of ink being breathed out from the head chip C and performing test 
pattem record to record form lb. 
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[0021] In addition, the aforementioned record form lb is twisted around supply-roll Ic and winding roll 
Id, and whenever it performs test pattem record, it is made to roll round record form lb one by one 
winding roll Id. Moreover, it is carried in move stage le aforementioned supply-roll Ic and winding roll 
Id, and it is possible to move record form lb on which the test pattem was recorded to the reading 
position of the test pattem reading means 2. 

[0022] The test pattem reading means 2 distinguishes whether the record state is in specification while it 
reads the information on the test pattem record recorded on the aforementioned record form lb and 
reads the information on this record state. This test pattern reading means 2 measures the impact 
position of ink, and the size of a dot, analyzes a test pattem as optical equipment 2a which reads a test 
pattem by the reflected light from record form lb, and consists of image processing system 2b which 
distinguishes whether a gap of the ink impact position of the aforementioned test pattem and the size of 
a dot are in specification while it performs optical irradiation. 

[0023] The amount of the vertical gap to the ink impact target position (white round-head position) the 
ink impact position (black dot position) of the test pattem recorded on record form lb was specified to 
be from origin of coordinates as specifically shown in drawing 2 , and a strike slip. Furthermore, in 
reading the diameter of a dot as information, distinguishing whether each is in specification and being in 
specification, it stocks the head chip C to the temporary every base 4 by the auto hand 3. 
[0024] The aforementioned auto hand 3 is constituted by rail 3a prepared in right-angled X shaft 
orientations to the direction of the ink regurgitation by the head chip C (Y shaft orientations), and 
movable carriage 3b in which both-way movement of on this rail 3a is possible, and chip grasping finger 
3c which can grasp the aforementioned head chip C is further prepared in this movable carriage 3b to 
Above X and Y shaft orientations that it can go up and down to right-angled Z shaft orientations. 
[0025] Near the aforementioned test pattem record means 1, the interim table 4 is arranged and the head 
chip C judged that the test pattem reading means 2 is in specification is once stocked by this interim 
table 4. And the aforementioned finger 3c grasps this head chip C, and is attached in the position of the 
frame 28 on the frame attachment means 5. 

[0026] The frame attachment means 5 is constituted by frame holder 5a holding a frame 28, dispenser 5b 
for applying adhesives to the frame 28 arranged in the near, and three optical fibers 5c. 5d. and 5ejh at 
draw T IV li ght for stiffening the aforementioned adhesive s. Moreover, the frame holder 5a itself is 
attached in frame move stage 5f, and it can move the hdS frame 28 to X shaft orientations. 
[0027] (Assembly procedure of a head unit) The procedure of next attaching the head chip C in a frame 
28 with the aforementioned equipment is explained with reference to the flow chart shown in drawing 3 
and drawing 4 . 

[0028] The head chip C is first supplied to chip grasping implement la by the auto hand (SI), and the 
datum level of the head chip C is dashed against ****** of grasping implement la, and it fixes (S2). 
And the contact pin which gives an ink service tank and an electrical signal is connected to the grasped 
head chip C (S3). 

[0029] If a foam goes into the ink passage in the head chip C on the occasion of connection with the 
aforementioned ink service tank, since the ink regurgitation will become inadequate, while performing 
recovery action which attracts the ink of a constant rate from the head chip C by the recovery means 
which is not illustrated, by drawing 1 , cleaning, reserve regurgitation, etc. of an ink regurgitation side 
are performed (S4). 

[0030] After making the regurgitation of ink possible normally from the head chip C by the 
aforementioned operation, record form lb is performed to winding roll Id, and a test pattem is recorded 
on constant-rate rolling up (S5) and this record form lb (S6). This record form lb is moved to the 
observation area of the reading means 2 by move stage le (S7). The record starting position by record 
form lb and the halt position in observation area are correctly controlled by stage le in the case of this 
movement. 

[0031] And while reading the impact positional information of the ink by the aforementioned test pattem 
record, and the information on the size of a dot by optical-system 2a and image processing system 2b 
(S8), it distinguishes whether the reading result is in specification (S9). As shown in drawing 2 , an ink 
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impact position is measured further, and this distinction is performed, when these measurement makes it 
collate to specification, the diameter of a dot, a vertical gap and a strike slip, and. And when the 
aforementioned reading result is substandard, it discharges by the auto hand 3 by making the head chip 
C into a regurgitation defective (SIO). 

[0032] On the other hand, when the aforementioned reading result is in specification, while moving the 
head chip C to the temporary every base 4 by the auto hand 3 (SI 1) and attracting the remains ink in this 
head chip C (S12), it is filled up with the clear ink which does not contain a color to the head chip C 
(SI 3). This is for preventing ink fixing near the delivery of the head chip C in remains ink. The head 
chip C stands by on the temporary every base 4 (SI 4), and if the temporary every base 4 supervises the 
existence of the head chip C (S15, S16) and the head chip C is carried by finger 3c, it will work the 
following head chip (SI). 

[0033] Next, while grasping the head chip C filled up with clear ink by finger 3c, by the auto hand 3, it 
arranges to the predetermined position of a frame 28, and fixes with adhesives. If this is explained 
concretely, the application of the adhesives to the lower part of the head chip C will be performed by 
applying adhesives to the portion to which the frame 28 which this head chip lower part pastes up 
corresponds. Therefore, adhesives are applied to the predetermined position of a frame 28 (SI 7). In 
addition, the application of the adhesives to this frame 28 is performed while having filled up the head 
chip C with clear ink. 

[0034] And the frame 28 with which the aforementioned adhesives were applied is set to frame holder 
5a (SI 8), and the head chip C is grasped by finger 3c (SI 9). While raising this finger 3c (S20), finger 3c 
is dropped in the place where was made to move movable carriage 3b along with rail 3 a (S21), and 
movable carriage 3b moved to the predetermined position, and the head chip C is inserted in the 
predetermined arrangement position of a frame 28 (S22). The head chip C is grasped by finger 3c at this 
time, without also touching the portion of frame 28 throat. Even if this has a bad precision of a frame 28, 
it is because an exact head chip position can be taken out. Thereby, it becomes possible to put the head 
chip C in order only with the machine precision of equipment, without being influenced by a firame 28 
and the precision of the head chip C. 

[0035] What is necessary is to face two or more head chips C attaching in a frame 28, and just to put 
them in order at equal intervals mechanically on the occasion of movement of the aforementioned head 
chip C, if variation does not have ** in the ink impact position of the head chip C. However, since some 
variations arise in the ink impact position of each head chip C in practice, a part for the aforementioned 
variation is amended based on the data of the ink impact position which it may be as a result of 
[ aforementioned ] reading (S23, S24). 

[0036] an amendment of X shaft orientations shown in drawing 1 — the movement magnitude of 
movable carriage 3b - an amendment - things ~ possible an amendment of Z shaft orientations - the 
amount of descent of finger 3c an amendment — it is possible by things 

[0037] in addition, the thing for which a frame 28 is moved to X shaft orientations by frame move stage 
5f about an amendment of the aforementioned X shaft orientations in this example ~ an amendment - it 
is made like This is because equipment is compUcated in order for dispenser 5b and the optical fibers 5c, 
5d, and 5e which apply adhesives according to it also to have to make it move, supposing it changes the 
movement magnitude of X shaft orientations by the side of the head chip C. Moreover, since a certain 
amount of speed is required, movement of X shaft orientations of movable carriage 3b has a limitation in 
raising move precision (resolution). On the other hand, it is because position repeatability will improve 
remarkably since the movement magnitude of movable carriage 3b may come for reciprocating 
movement of the always same movement magnitude to be used, if it is made to move a fi-ame 28 to X 
shaft orientations. 

[0038] As it is the above, if the head chip C is inserted in the predetermined position of a fi-ame 28, the 
adhesives applied to the fi-ame 28 will be attached to the lower part of the head chip C. And adhesives 
are appUed to the upper part and the fi-ame 28 of the head chip C by dispenser 5b (S25). Next, after 
evacuating dispenser 5b to a place without the influence of IJV Ught (S26), UV light is irradiated, 
adhesives are stiffened and the head chip C is fixed to a frame 28 (S27). 
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[0039] Next, after adhesives harden, while finger 3c cancels grasping of the head chip C (S28), finger 3c 
goes up (S29), and eye a many is made to move movable carriage 3b for taking the following head chip 
C stocked by the temporary every base 4 (S30). 

[0040] And in attaching the following head chip C in a frame 28, frame move stage 5f is driven, a frame 
28 is moved by the standard pitch (S31, S32), and it returns to Step SI 9, and performs the same 
operation as the above. 

[0041] And after attaching two or more head chips C in a frame 28, it contains to a predetermined 
stocker by the auto hand which does not illustrate a frame 28 (S33). 

[0042] The head chip with which ink impact precision was guaranteed is easily exchangeable by 
exchanging frames by including in a frame, a head chip performing test pattern record as mentioned 
above, and the ink impact position and the size of a dot rectifying only that which is in specification 
according to a gap of an ink impact position. 

[0043] (Composition of a head unit) Next, the assembly structure of the head unit about this example is 
explained. 

[0044] Drawing 7 shows the assembly composition of the single head chip C, and this head chip C is 
constituted by attaching the heater board 20, the wiring substrate 21, a top plate 22, the presser-foot 
spring 23, and the ink feed-zone material 24 in piles one by one on the metal base material 19 which 
constitutes a bottom. 

[0045] End 21a of the above-mentioned wiring substrate 21 is connected with the wiring portion of the 
heater board 20 by turns, and two or more putt 21c corresponding to the electric thermal-conversion 
object 25 (refer to drawing 8 ) with which other end 21b of the wiring substrate 21 was prepared in the 
main part side of equipment is prepared. The above-mentioned wiring substrate 21 is stuck by adhesives 
etc. to the base material 19. 

[0046] while the above-mentioned presser-foot spring 23 is carrying out the shape of an M typeface and 
pressing the common liquid room 26 (refer to drawing 8 ) by light pressure by the M character center 
section - the - front ~ who section 23a ~ a part of liquid route - an about 27-delivery field is 
preferably pressed intensively with a linear pressure Moreover, the aforementioned heater board 20 and 
a top plate 22 are attached in the state where it put by inserting in hole 19a which drilled leg 23b of the 
presser-foot spring 23 in the base material 19, and making a point engage with a rear-face side, and 
sticking-by-pressure fixation is mutually carried out by intensive energization of who section 23 a the 
presser-foot spring 23 and its front. 

[0047] the ink of the ink feed-zone material 24 which ink receiving window 22a is formed in the above- 
mentioned top plate 22, and is mentioned later ~ a conduit - it connects with 24a 
[0048] the above-mentioned ink feed-zone material 24 - the above-mentioned ink - a conduit - what is 
supported in the shape of a cantilever to ink supply pipe 24b which fixed 24a - it is ~ fiirther - the 
above-mentioned ink a conduit - in order to form passage with ink supply pipe 24b the fixed-end side 
of 24a, closure ball 24c is inserted Moreover, filter 24d is prepared in the side edge section of the above- 
mentioned ink supply pipe 24b. 

[0049] moreover - since the above-mentioned ink feed-zone material 24 is made by mould molding, 
even if it is cheap, position precision is high, there is no precision fall on manufacture and it mass- 
produces fiirther ~ the ink of cantilever structure ~ a conduit - the pressure-welding state over ink 
receiving window 22a formed in the top plate 22 of 24a is stable therefore, the above-mentioned ink - a 
conduit - it is possible to only slush the adhesives for closure from the ink feed-zone material 24 side, 
where the pressure welding of the 24a is carried out to ink receiving window 22a, and to form a more 
perfect free passage state 

[0050] In addition, the fixation to the base material 19 of the above-mentioned ink feed-zone material 24 
inserts in respectively two pins which protruded on this ink feed-zone material 24 rear- face side and 
which are not illustrated to the hole 19 of a base material 19, is made to project to a rear- face side, and is 
fixed by carrying out heat weld of this. 

[0051] Next, the frame which positions a head chip with reference to drawing 5 and drawing 6 is 
explained. A frame 28 arranges in parallel two or more head chips C, is fixed, bundles up the head chip 
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C into the slot formed among two or more ribs so that it may mention later, and carries out positioning 
fixation. Although a top cover 29 is put on a frame 28 after attaching two or more head chips C, hole 
29a which lets ink supply pipe 24b of the head chip C pass to this top cover 29 is prepared in four places 
(this example shall illustrate about the case where four head chips C are arranged in parallel). Moreover, 
a frame 28 is equipped with the above-mentioned top cover 29 by making stop section 28a to which a 
frame 28 corresponds stop piece of stop 29b prepared in ends. 

[0052] A frame 28 is further covered with the lid connector 30, the electric contact of each head chip C 
and the main part of equipment is summarized to this lid connector 30 at one place, and the electrode 
putt 31 formed by the flexible cable is attached to **** 32. Moreover, connector 31a linked to the head 
chip C is prepared in this hd connector 30, this connector 31a is connected to the above-mentioned 
electrode putt 31, and each electric contact over the main part of equipment is summarized to one place 
here. A frame 28 is equipped with the above-mentioned lid connector 30 by making stop section 28b to 
which a frame 28 corresponds stop piece of stop 32a prepared in the ends of**** 32. In this example, 
since the shift register (not shown) is carried in each head chip C, the number of contacts can be made 
below into the electrode total of a head chip, it connects with the main part of equipment electrically 
through the electric contact summarized by the above-mentioned electrode putt 31, and a record signal is 
transmitted to each head chip. In addition, although this example showed the example which arranged 
four head chips C in parallel, it is not limited to this. 

[0053] Moreover, the electrical installation with the main part of equipment is connected by forcing the 
electrode putt by the side of the main part of equipment (not shown) on the electrode putt 31 attached to 
the lid connector 30 covered to the above-mentioned frame 28. 

[0054] Moreover, as shown in drawing 6 , two slots 33 are formed in the outer wall the rear- face side 
(the direction side of arrow L of <A HREF=7Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=l E_N/;?8? 
76> 7:///&N0001=46&N0552=9&N0553-000007" TARGET="tjitemdrw"> drawing 5) of the above- 
mentioned frame 28. The above-mentioned frame 28 is positioned by carriage 5 by making the gage pin 
(not shown) which protruded on carriage 5 fit into this slot 33. At the time of wearing on the carriage 5 
of the above-mentioned frame 28, since only a frame 28 receives the wearing force, each head chip C 
can suppress the strain by extemal force to the minimum. 

[0055] Furthermore, although the quality of the material of the above-mentioned frame 28 affects the 
rigidity of this frame, it is chosen in consideration of the precision on manufacture of the above- 
mentioned frame 28 (environment-proof), the fixed force to the main part of equipment, and the 
deformation at the time of handling. In this example, it uses entering [ PPS (polyphenylene ape fight) ] a 
filler. 

[0056] (Attachment composition of a head chip) The head chip C constituted as mentioned above next is 
explained with reference to drawing 9 and drawing 10 about the composition for attaching in carriage 5. 
[0057] Color record is attained by supplying color ink which is made to arrange in parallel two or more 
above-mentioned head chips C, and is different in each. Moreover, when supplying the same ink, high- 
speed record is attained. Anyway, each head chip C needs to be positioned with high precision to 
carriage 5. 

[0058] It opts for positioning of each head chip C to the aforementioned frame 28 by performing 
position **** in the part of an arrow, as shown in drawing 10 . That is, calcium and Cb regulate the 
distance of the length direction to a nozzle edge, Cc shows the distance of the cross direction to a nozzle 
edge, and Cd shows the height to a nozzle nose of cam. 

[0059] it is shown in the base of the above-mentioned frame 28 at drawing 10 - as ~ SaUents 34a and 
34b, Salients 34c and 34d, and two rails 35 Surrounded adhesives ******** 36 is formed, respectively, 
this adhesives ******** 35 ****__ the amount restoration of fixed volume of the 1st adhesives for 
carrying out fixed support of the head chip C is carried out Therefore, fixed support of each head chip C 
is carried out in the state where it rose to surface from the frame 28, in a base material 19 by the 
adhesives with which above-mentioned adhesives ******** 36 was filled up. 

[0060] Moreover, the above-mentioned rail 35 is formed also in the base and rear face of a frame 28 in 
parallel with Y and Z shaft orientations, and adhesives ******** 37 is formed in the slot between the 
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rails 35 by the side of the portion surrounded by the rail 35 by the side of a base, and salient 34a, and a 
rear face. After the 1st adhesives of the above soUdify in this adhesives ******** 37^ these 1st 
adhesives are covered and the 2nd adhesives are embedded further in the edge of the head chip C, and 
the crevice between frames 28. 

[0061] Moreover, when the crevice 38 is formed between rails 35 and the 2nd adhesives are poured in 
from the arrow M of the base material 19 of the head chip C, and either of the directions of N, or when 
the 2nd adhesives are poured in from both sides, the 2nd adhesives average to both sides of the head 
chip C, and it can apply to them. 

[0062] As the 1st adhesives of the above, mass-production efficiency had early high hardening, and the 
hardening adhesives of UV system with a high degree of hardness were used after fiill hardening, as the 
2nd adhesives, since the brittleness of the 1st adhesives of the above is covered, it has elasticity, and the 
adhesives of the silicon system with which it can sufficiently be filled up were used for the minute 
crevice. 

[0063] Moreover, the impact position amendment method of the ink drop of each head chip C and a 
frame 28 measures the impact gap beforehand for every head chip, and in case it carries out adhesion 
fixation into a frame 28, it makes it carry out adhesion fixation, where minute amount surfacing of the 
head chip C is carried out from a frame 28 by the method of whether the head chip C is leaned to main 
scanning direction with an automatic resist adjusting device based on this information, or to make a 
parallel displacement carry out in this direction. By this, positioning of X, Y, and all Z shaft orientations 
can be performed, each head chip C can be fixed to a frame 28, and a head chip unit with positioning 
accuracy higher than before can be constituted. 

[0064] In addition, although adhesives ******** 36 should just be filled up with the 1st adhesives of the 
above at at least two places, you may paste up the whole along the slot between rails 35. moreover, 
although two kinds of adhesives were used in this example so that the 2nd adhesives might be applied 
by after that batch processing after carrying out the 1st adhesives application since position appearance 
of the head chip was carried out and it fixed in consideration of automation for a short time, it is also 
possible to carry out adhesion fixation with one kind of adhesives, such as room temperature setting, 
such as epoxy system adhesives, and a hot setting adhesive 

[0065] Furthermore, as shown in drawing 1 1 , installation of the head chip C is ended after equipping 
carriage 5 with a frame 28 by making the ink service tank 7 fit into each ink supply pipe 24b projected 
from the rear- face side of this frame 28, respectively, and carrying on carriage 5. The above-mentioned 
ink service tank 7 is attached possible [ exchange ] to the frame 28. 

[0066] By according to the above-mentioned composition, measuring the impact gap of the ink during a 
head chip beforehand, considering the information, performing positioning of X, Y, and all Z shaft 
orientations, and fixing each head chip C to a frame 28 Since it will be in the state where the impact gap 
of each head chip was rectified as a head chip unit and it becomes unnecessary to adjust the timing of 
the ink regurgitation more electrically than the main part side of equipment, control action can be 
simplified. Therefore, the picture which maintained high picture grace and was stabilized can be offered. 

[0067] moreover, the ** to which the above-mentioned head chip C does not contact the direct frame 28 
- adhesives ~ since all positioning of X, Y, and Z shaft orientations is performed and it positions with 
high precision so that it may rise to surface, it is not influenced by the precision of the head chip C and a 
frame 28, but a manufacturing cost can be reduced 

[0068] Furthermore, by making a frame 28 carry out positioning maintenance of two or more head chips 
C, a head chip can be unit-ized and the head exchange work to carriage 5 can be easy-ized. 
[0069] The [2nd example] Although the example set to the frame 28 was shown in the 1st example 
mentioned above, rectifying a part for the ink impact position gap of each head chip C for each head 
chip C of every in case the head chip C was built into a frame 28 By this method, since only the number 
of the head chips C which include UV light irradiation time for the head chip C taking, and setting and 
stiffening an application and it of adhesives in a frame 28 was needed, the routing tended to become 
long. Moreover, by this method, since two or more amendment mechanisms are needed for setting the 
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head chip C simultaneously to a frame 28 in order to shorten a process, equipment becomes complicated 
and there is a possibility that the machine precision of equipment may fall. 

[0070] Then, the assembly equipment of the 2nd example is Step S13 of aforementioned drawing 3 . 
The procedure of dividing the head chip C into a rank and classifying it among S14 according to the 
amount of longitudinal direction position gaps (X shaft orientations) of the ink impact position of test 
pattem record is added. 

[0071] If it is head chip C in the same rank when it does in this way, although it will incorporate at equal 
intervals to a frame 28, a gap of an ink impact area can be stored within the limits of the rank. Therefore, 
the amendment procedure (step S23 , S24 ) shown in drawing 4 of the 1st example mentioned above 
becomes unnecessary. 

[0072] The assembly equipment of the 2nd example is explained to drawing 12 . Although the test 
pattem record means 1 has the same structure as the 1st example, it has two or more interim tables 104 
in which four head chips C1-C4 can be laid, respectively. Moreover, this equipment has the finger 
103C1 to 103C4 of 4 runs, grasps simultaneously four head chips C1-C4, and has structure 
simultaneously attached to the frame 28 on frame holder 5a from the interim table 104. Furthermore, 
corresponding to the fitting location to the frame 28 of the head chips C1-C4, this equipment has 
4,105el to 105e4 three 105cl to 105c4,105d l-105d optical fibers for every dispenser 105bl to 105b4 of 
four adhesives, and head chip C, and can paste up simultaneously the head chips C1-C4 on a frame 28. 
[0073] Next, the procedure of attaching the head chips C1-C4 in a frame is explained with reference to 
the flow chart shown in drawing 13 and drawing 14 . 

[0074] First, the head chip Cn is supplied to chip grasping implement la by the auto hand (SlOl), and 
the datum level of the head chip C is dashed against ****** of grasping object la, and it fixes (S102). 
And the contact pin which gives an ink service tank and an electrical signal is connected to the grasped 
head chip Cn (S103). 

[0075] While performing recovery action which attracts the ink of a constant rate from the head chip Cn 
by the recovery means which is not illustrated by drawing 13 since the ink regurgitation becomes 
inadequate if a foam goes into the ink passage in the head chip Cn on the occasion of connection with 
the aforementioned ink service tank, cleaning, reserve regurgitation, etc. of an ink regurgitation side are 
performed (SI 04). 

[0076] After making the regurgitation of ink possible normally from the head chip Cn by the 
aforementioned operation, record form lb is performed to winding roll Id, and a test pattem is recorded 
on constant-rate winding (SI 05) and this record form lb (SI 06). This record form lb is moved to the 
observation area of the reading means 2 by move stage le (SI 07). This movement controls correctly the 
record starting position by record form lb, and the halt position in observation area by stage le. 
[0077] And while reading the impact positional information of the ink by the aforementioned test pattem 
record, and the information on the size of a dot by optical total 2a and image processing system 2b 
(SI 08), it distinguishes whether it is that the reading result is in specification (SI 09). This distinction is 
performed by measuring the diameter of a dot, vertical gap and a strike sUp, and also an ink impact 
position, collating these with specification, and distinguishing the inside of specification, and 
substandard, as shown in drawing 2 . And when the aforementioned reading result is substandard, the 
head chip Cn is discharged by the auto hand which is not illustrated as a regurgitation defective (SI 10). 
[0078] On the other hand, when the aforementioned reading result is in specification, while attracting 
the remains ink in the head chip Cn (SI 1 1), it is filled up with the clear ink which does not contain a 
color to a head chip (SI 12). This is for remains ink protecting ink fixing near the delivery of the head 
chip Cn. The rank division of the head chip Cn is carried out by the impact position discrepancy, and it 
is contained according to a rank by the tray which is not illustrated (SI 13). When it distinguishes 
whether a predetermined number and this tray were covered with the head chip of the same rank 
(SI 14,1 15) and a predetermined number collects, the head chip of the same r^ is arranged in an 
interim table 104 by the auto hand which is not illustrated (SI 16). The intervals of the head chip at this 
time are outline regular intervals. 

[0079] While grasping simuUaneously the head chips C1-C4 arranged in the interim table 104 by the 
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finger 103C1 to 103C4, it arranges to the predetermined position of a frame 28, and fixes with 
adhesives. If this is explained concretely, the apphcation of the adhesives to the lower part of the head 
chips C1-C4 will be performed by [ which take adhesives to the lower part side of the frame W which 
this head chip lower part pastes up ] carrying out. Therefore, adhesives are applied to the predetermined 
position of a frame 28 as the 1st example explained (SI 17). The application of the adhesives to this 
frame 28 is performed while arranging the head chips C1-C4 in the interim table 104. 
[0080] And the frame 28 which apphed the aforementioned adhesives is set to frame holder 5a (SI 18), 
and the head chips C1-C4 are grasped by the finger 103C1 to 103C4 (SI 19). While raising this finger 
103C1 to 103C4 (S120) If movable carriage 3b is moved along with rail 3a (S121) and movable carriage 
3b moves to a predetermined position, when [ this (S122) ] dropping a finger 103C1 to 103C4 and 
inserting the head chips C1-C4 in the predetermined position of a frame 28, . currently grasped by 
fingers C1-C4, without the head chips C1-C4 also touching the portion of frame 28 throat - this is for 
the precision of a frame 28 to take out an exact head chip position as it is bad This becomes possible to 
put correctly the head chips C1-C4 in order with the machine precision of equipment, i.e., the system of 
the interval of a finger 103C1 to 103C4. 

[0081] On the occasion of an ink impact position, since the amount of impact gaps is the same rank, and 
there is little dispersion, the aforementioned head chips C1-C4 are predetermined pitches mechanically 
and should just arrange two or more head chips C1-C4 in at equal intervals to attach in a frame 28. 
Namely, what is necessary is to be a predetermined pitch, and just to set up the interval of a finger 
103C1 to 103C4 so that it may become at equal intervals. 

[0082] If the head chips C1-C4 are inserted in the predetermined position of a frame 28 as mentioned 
above, the adhesives applied to the frame 28 will be attached to the lower part of the head chip C. And 
adhesives are appUed to the upper part and the frame 28 of the head chips C1-C4 by the dispenser 105bl 
to 105b4 (SI 23). Next, after evacuating a dispenser 105bl to 105b4 to a place without the influence of 
UV Ught (S124), UV Ught is irradiated, adhesives are stiffened and the head chips C1-C4 are fixed to a 
frame 28 (S125). 

[0083] And after adhesives harden, while a finger 103C1 to 103C4 cancels grasping of the head chips 
C1-C4 (S126), a finger 103C1 to 103C4 goes up (S127), and many movable carriage 3b is moved for 
taking the following head chips C1-C4 stocked by the interim table 4 (SI 28). 

[0084] It holds to a predetermined stocker by the auto hand which finally does not illustrate the frame 28 
with which the head chips C1-C4 were attached (SI 29). 

[0085] Since a head chip performs test pattem record, a rank division is performed only for that the ink 
impact position and whose size of a dot are in specification according to a gap of an ink impact position 
and two or more head chips are attached by the frame by one operation as explained above, working 
hours are shortened remarkably. Moreover, since it is not that to which frame move stage 5f adjusts the 
interval the head chip CI - between C4 unlike the 1st example, the control unit for it is not needed but 
equipment can be simplified. Furthermore, it becomes possible to incorporate two or more head chips C 
simultaneously, and it becomes possible to shorten inclusion time sharply. 
[0086] In addition, in this, example, about the ink impact position gap of lengthwise [ which is the 
direction of a nozzle configuration of the head chip C ] (Z shaft orientations), constitutionally, in order 
that [ of the head chip C ] variation may frilly enter in specification, the rank division is following only 
the position gap of a longitudinal direction. 

[0087] The [3rd example] In the 2nd example of the above, the rank division was performed according 
to the impact position gap of the direction of a Ust of a chip (longitudinal direction), and about the 
impact position gap of lengthwise [ which is the direction of a nozzle configuration ] (Z shaft 
orientations), since the variation was ON in specification, the rank division was not performed. 
[0088] However, in order to ask for more advanced printing grace, it is necessary to double an impact 
position also in lengthwise (Z shaft orientations). 

[0089] in every direction, although what is necessary is just to perform a rank division about the amount 
of gaps also about an impact gap of lengthwise (Z shaft orientations) for that purpose ~ in order to 
double both, the number of ranks increases and it becomes difficult for every direction to obtain the head 
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chip of the same rank 

[0090] Then, this example performs a gap amendment of the horizontal method (X shaft orientations) by 
the same rank division as the 2nd example, and makes this amendment structure for the head chips Cl- 
C4 in an interim table according to the amount of gaps lengthwise [ each ] in lengthwise (Z shaft 
orientations). 

[0091] although the same effect is acquired even if it gives a lengthwise adjustment mechanism to a 
finger 103C1 to 103C4, respectively, if the finger where it moves is alike, respectively and an 
adjustment mechanism is established, since it is difficulty, it is not desirable that the weight of the finger 
itself increases and to put in an adjustment mechanism according to the finger train set as the 
predetermined pitch 

[0092] The interim table 204 and the height adjustment equipment 205 which established the adjustment 
mechanism described above to drawing 15 are shown. 

[0093] An interim table 204 consists of cross-section L character type main part 204a and a piezo- 
electric element 204b 1 to 204b4 arranged on the upper surface. The piezo-electric element 204b 1 to 
204b4 has been arranged corresponding to the position on which the head chips C1-C4 are put, 
respectively, and each piezo-electric element 204b 1 to 204b4 has been independent. Height adjustment 
equipment 205 consists of a DC-power-supply machine 205bl to 205b4, and lead wire 205al to 205a4 
which ties these to each piezo-electric element 204b 1 to 204b4, and these are connected with the control 
unit which is not illustrated. That is, the piezo-electric element 204b 1 to 204b4 has structure which is 
extended, is shrunken by lengthwise [ of the head chips C1-C4 ] (Z shaft orientations), and is made to it 
with the voltage of DC power supply 205b 1 to 205b4. 

[0094] That is, when the control unit which is not illustrated changes the voltage of DC power supply 
301bl to 301b4 according to the lengthwise (Z shaft orientations) impact positional information of the 
head chips C1-C4, the height of a piezo-electric element 204b 1 to 204b4 can be adjusted, and the 
lengthwise (Z shaft orientations) position of the head chip in an interim table 204 can be changed. 
[0095] Thus, it becomes possible to make a head with few impact-area gaps also in lengthwise (Z shaft 
orientations) by being an interim table 205, having already rectified the impact-area gap of lengthwise 
(Z shaft orientations), grasping simultaneously the head chips C1-C4 with the finger which the process 
after it is a predetermined pitch like the 2nd example, and has been arranged at equal intervals, and 
moving and pasting a frame. 

[0096] In addition, since the pitch during a head chip was small, although the piezo-electric element by 

which the laminating was carried out was used in this example, if it can arrange physically, even if it 

uses the usual Z stage, it cannot be overemphasized that the same effect is acquired. 

[0097] (Composition of an ink-jet recording device) The ink-jet recording device incorporating the head 

unit finally assembled by the method shown in the 1st example of the above or the 3rd example is 

explained. 

[0098] As shown in drawing 16 , the platen roller 501 which is a conveyance means supports this record 
sheet P in a record position while conveying record sheet P which is a recorded material, the end of the 
axis of rotation of the above-mentioned platen roller 501 ~ hand control - rotation - operational knob 
501a is prepared The presser-foot board 502 for pressing down record sheet P conveyed in a record 
position is arranged at the front of the above-mentioned platen roller 501. 
[0099] In the frame 28, the ink service tank 7 is connected with the head unit H which comes to 
incorporate two or more head chips C1-C4, respectively, and each color ink is supplied from this ink 
service tank 7. And according to a signal, ink is breathed out to record sheet P conveyed by the 
aforementioned platen roller 501, and color record is performed to it. 

[0100] And these head above-mentioned unit H and the ink service tank 7 are carried in carriage 505, 
and carry out both-way movement in the direction of vertical scanning (Arrow a, the direction of b). The 
above-mentioned carriage 505 is connected with the leading screw 506 in which spiral slot 506a was 
drilled, and screw gear 506b is attached in the edge of this leading screw 506. Moreover, the above- 
mentioned carriage 505 is inserted in the guide rail 507 supported by the main part of equipment in ends. 
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[0101] The quality of the material of the above-mentioned carriage 505 is selected so that it may become 
the structure which has rigidity of enough by the operating condition of the main part of equipment. In 
this example, it used entering [ PPS (polyphenylene ape fight) ] a filler. 

[0102] The driving force of the drive motor 508 which is a driving source is transmitted to a leading 
screw 506 through drive transfer gear 509a and screw gear 506b. Therefore, by carrying out the right 
reverse rotation drive of the above-mentioned drive motor 508, driving force is transmitted to a leading 
screw 506 through above-mentioned drive transfer gear 509a and screw gear 506b, and carriage 505 
carries out both- way movement in Arrow a and the direction of b of drawing. 
[0103] Moreover, lever 505a protrudes on the above-mentioned carriage 505, by detecting the above- 
mentioned lever 505a by the photo couplers 510a and 510b prepared in the edge of a carriage moving 
range, the home position (position in readiness) of carriage 505 is detected, and the hand of cut of the 
aforementioned drive motor 508 is switched. 

[0104] a cap ~ a member 511 performs recovery of the ink delivery of a head unit, and is supported by 
the supporter material 512 in one This supporter material 512 is equipped with the suction means which 
is not illustrated, moreover, the above-mentioned cap - opening 513 is formed in the member 511 and 
recovery is performed by covering this opening 513 for the nozzle of a head unit, and drawing in by the 
suction means 

[0105] The recovery lever 514 is for starting recovery, the cam 515 which contacts when carriage 505 
retums to a home position moves with movement, and movement is controlled by means of 
communication with the well-known driving force fi-om a drive motor 508, such as drive transfer gear 
509b and a clutch switch which is not illustrated. 

[0106] Moreover, the support plate 517 is attached in the chassis 516 of the main part of equipment, and 
the cleaning blade 518 is supported by this support plate 517 firee [ sliding ]. It is moved to a cross 
direction by the driving means which are not illustrated, and this cleaning blade 518 cleans the ink drop 
adhering to the delivery. The form of the above-mentioned cleaning blade 518 cannot be 
overemphasized by that not only the thing of illustration but other well-known things are applicable. 
[0107] Each processing of the above-mentioned capping, cleaning, and suction recovery is performed to 
timing predetermined in the position which corresponds according to operation of a leading screw 506, 
when carriage 505 moves to a home-position side field. 

[0108] The fi-ame 28 which incorporated the head chip C depending on such an ink-jet recording device 
can be carried to carriage 505, and it can exchange easily by connecting the contact pin (not shown) 
which supplies the ink service tank 7 and an electrical signal to the aforementioned head chip C. 
[0109] Example] besides [ Although the ink-jet recording method was used as a recording method in the 
example mentioned above, it is still more desirable when growth of the air bubbles produced in ink 
using film boiling produced in ink with the heat energy which energizes on an electric thermal- 
conversion object in this case according to a record signal, and is impressed with the aforementioned 
electric thermal-conversion object, and contraction constitute so that it may record by breathing out ink 
fi-om a delivery. 

[0110] About the typical composition and typical principle, it is the U.S. ******, for example. A No. 
4723129 specification, this ** What is performed using the fundamental principle currently indicated by 
the No. 4740796 specification is desirable. Although this method is applicable to both the so-called on- 
demand type and a continuous system On the electric thermal-conversion object which is especially 
arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the on-demand type 
case By impressing at least one driving signal which gives the rapid temperature rise which corresponds 
to recording information and exceeds nucleate boiling Since make an electric thermal-conversion object 
generate heat energy, the heat operating surface of a head chip is made to produce film boiling and the 
air bubbles in the liquid corresponding to this driving signal can be formed by the one to one as a result, 
it is effective. A liquid is made to breathe out through ****** opening by growth of these air bubbles, 
and contraction, and at least one drop is formed. If this driving signal is made into the shape of a pulse 
form, since growth contraction of air bubbles will be performed appropriately instancy, especially 
excellent **** of a Hquid can be attained and it is more desirable. 
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[Oil 1] As a driving signal of the shape of an aforementioned pulse form, it is the U.S. ******. A No. 
4463359 specification, this ** What is indicated by the No. 4345262 specification is suitable. In 
addition, U.S. ****** of invention about the rate of a temperature rise of the aforementioned heat 
operating surface If the conditions indicated by the No. 4313124 specification are adopted, further 
excellent record can be performed. 

[01 12] It is the U.S. ****** which indicates the composition arranged to a delivery v^hich is indicated 
by each above-mentioned specification as composition of a head chip, the Uquid route, and the field to 
which the heat operation section other than the combination composition (a straight-Une-like liquid flow 
channel or right-angled liquid flow channel) of an electric thermal-conversion object is crooked. A No. 
4558333 specification, this ** The composition using the No. 4459600 specification is also included in 
this invention. 

[0113] Moreover, it is good also as composition based on JP,59-138461,A which indicates the 
composition whose puncturing which absorbs the pressure wave of JP,59-123670,A which indicates the 
composition which makes a common slit the regurgitation section of an electric thermal-conversion 
object to two or more electric thermal-conversion objects, or heat energy is made to correspond to the 
regurgitation section. 
[0114] 
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